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(54) PROCESS AND DEVICE FOR PURIFYING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide liquid 
purification device which is capable of further enhancing 
purification efficiency of a liquid by a synergistic effect 
of a plasma effect and a photocatalytic effect. 
SOLUTION: This purification device is provided with: one 
electrode 13 having a photocatalyst layer 13C formed on 
the surface; another electrode 1 2 placed opposite to the 
electrode 1 3; and a purifying gaseous raw material supply - 
flow passage 1 5 for generating a plasma P between 
these opposite electrodes 1 2 and 1 3 and concurrently, 
supplying a purifying gaseous raw material into the 
plasma P to form the purifying gaseous raw material into 
another plasma. This process comprises: supplying the 
purifying gaseous raw material to the plasma P to allow 
the gaseous raw material to flow into the plasma P; 
thereby forming the purifying gaseous raw material 
containing oxygen and/or water into a plasma, to form 
ozone and OH radical by chemical excitation due to this 
plasma formation, concurrently, to allow a photocatalytic 
reaction to efficiently proceed by light due to light emission from this plasma and accordingly, to 
promote the formation of ozone and OH radical from oxygen and/or water in the purifying 
gaseous raw material; and then, allowing the formed ozone and OH radical to flow into a 
contaminated liquid through a purifying gas supply flow passage 16 to efficiently perform 
purification of the contaminated liquid. 




LEGAL STATUS 

[Date of request for examination] 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAc4a4IKDA41 31 87390P... 2005/03/07 



r Searching PAJ 



2/2 V 



[Date of sending the exanBmr's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9 jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAc4a4IKDA41 31 87390P... 2005/03/07 



f.20 



(19)B#H#flFJ? (JP) 



(a) (nmmhm'jkm&n 

#112001 -187390 
(P2001-187390A) 
(43)&BHB ¥/Sl3*P7 £103(2001.7.10) 



(51) IntCl. 7 
C 0 2 F 1/72 
B 0 1 J 19/08 
21/06 
35/02 
CO IB 13/11 



F I 

C 0 2 F 1/72 
B 0 1 J 19/08 
21/06 
35/02 
CO IB 13/11 



?-7n-r(#%) 

Z 4D0 5 0 

H 4G042 

M 4G0 6 9 

J 4G075 
J 



mim<DR7 ol (± e h) w»m\z»< 



C2DIHMH9 


1-373649 


(71)fflKA 


000003713 










(22)mSB 


JpJEfil 1^12^288 (1999. 12.28) 




S3n»«*sm«fEai-Teii#i8^ 






(71)tHSA 


000173522 
















*»«^&*MTUJ»HKAiEP 2 TB 4 # 






(71)tflKA 


599038581 
















St3^5A^rU*.0 ^#1-10-13 








# (fe = 








jB§ctrai«mifi]i»#4 - 3 - 2 -1106 








§ b tt « 








mmwimmm 1-3-19 











(54) c*w©*iw mfr<Dm&m*zxmm.<D&Kam 



(57) 

Jtfi*«^ 1 3 C *S»^ $ tLfc-^cott® 
*t-|S]Sffil2, 13©fflt^7^PS:4i;S-g:5t* 

7, <n-?y x-ritic «fc 9 ft^Sbig $ -a-r * v >-^o h 9 v? 
9**«ERJS*«i*A<itfTS-&T»{l2lSW-^^'P»ll 

Mi. 




-1- 



s it\c ct •? *^s<$; ^s^a < mn mtxmmmtm 

^"9 X^«t»(^it*^»*Sr^tpj^lS«S.^^ SriSfE UT7°7 
7 X-r fls K J; 9 L * ✓ >*?0 H 5 ^ & ftUSfc 

mmxm&zfrti7kx*3bz z t 3 tc 

T i 02 SrWLT^Sr ££#mt-f 5»*£3*fcl2 

i r> bmkmfa<D^£^&mt*-et±ik£itx>&&<p(D 

& t> -^T^^ X^ C £ i" 

3 l 6 <o\<^tiMz.ffl8L<r>mifr<omum 

Bo 

[00 0 1] 

H^mnti.x^^oHy^/u^^m^. :» 

10 0 0 2] 

t«, f/y (o 3 ) frteffl-rswrt*— jetfrrfcSo 
[0 0 0 3] ^©t'/yil, H5ic^-TJ; 

*?d icwtm&mnk Litm&ia-i&ffi#*s2:xfimt>*b 




<&M 2001-187390 



2 

t, 4 0 ~ 5 0 %@5®-f 5 r £ 5„ 
[0 0 0 4] rroi 9tCLT»e>ttfc^-^>-(i, ±*il 

©as, mPr<n&i&, m.&tef<7>mmz.mm 

[0 0 0 5] 

;o [ooo6] 

9-Ji#)^&<tTX.5<fc LTV 
5„ 

[0 0 0 7] 

-*rSr3tttj««tSUfc«ffiwffi-C7*7X^Sr^i:$-tir, 
20 H5f37*7X-^ttJ(c^igJ?>7kSr-§-tp#{l:JS3|s|-^f^^SEL, 
^fEg?5g J ? 3 *4rStrlE^Ul^^(07 0 7X-x"fl:{cJ: 9flS 

«rlB^5X^w»3tf-ieHr**f-J:»3 3tttilERJS«:» 

< mnzitxiftmmtm.Pcii* ^<Dmm^?i^t^<D 

t/x^OH7^*^SrffilL, BtJfE^-y*>^ 

icLtzZbZW&b L-CV>5. 
[0008] tur, *»W«c:«fc5**roiM:^jfe^ 

[0009] *ftmzmt>zm#v>fritmw.iz. nxm 

$ixfcm®t, HMfE®ffiO^T-7°vX-7?r^C$-yrS@ 
ait, SWE^5X-vttHj:|WJ^»7k«:^tPiWUB«-^^«: 
Seu-C^^X^b-t-SiWbJSW^ilSI&SKISi:, JWkJH 
Ki7*7 X-r{b(c <fc 9 Lfe^-y H 7 v 5 * 

40 [0 0 10] ^LT, *«W{-«*35*S»«D^b^Hi- 

[0 0 1 1 ] PJC<, *»W^«*a5JR«:«>jM:««»- 
^n/cWffili, *iltLTTi02^U^5|)© 
Tttt^abfcmffifi, T i imllET i J; 9 
50 ^<li$-y:T-g-^tf<0T i (Dfr&Mtt.mk-rzZ btz*. 



-2- 



[0 0 12] ibju.<. *#WK«fr5«#<©i*{[38llte 
[0 0 13] 

j5f£t±J-rS/^7**{Sx.fct><oti-Sr ir^-et, X7X 
^t3W*««r»2SI«Wfc*#**, #?£-^EETT*X7 

[0014] -t lt> *&m<nw&wmz.i$\ l ^x\^ m 
i^r. '>/«c< tt>— ^SrjfettiKftiaufcstiRj** 

*?LS^Eo k, fl&WmE 1 <fc, *^*frE±t^3ttt 
jKgCSr*4x.fc*7Ly ^1IE2 ) ©5V>4< 
«tt>-aJWW-C7'7X^P4r^CS-fr, Bui27°9X^P 

»ftA£i±\ MISS?* J ?»*S:*9ia#'ft;Jiii|sf^^«07'7X^ 
fktCfc 9 <kfiigHtty^OH7 i?*/USr^i- 

7 tfiOT^sff K>^-i/ V^jBg-^O H 7 /w 
m#V 2 Sr^br9!l*.tflB>:W^#Uli-5J:5J-L, ft 

[0015] *ftwic&frzm#<z>mkijm&x.xfmw 
[0016] 7tte«^a$tifcm®(i. Ttftb^t 




WM 2001-187390 



4 

LTT i0 2 SrWLt^5t)©i:t5rt^-?# < ^ <D 

m-s-iz. ytmm&mLitnmK, r i ktntzT i ± 9 1 

^f©T i ©*Sr»ft$*5: -tKi-fcflttftljSi&T i 
O2, mz_liT1-?—t?mT i O2 SrJFMLfcfcco.fc-r 
5ri*5f#5„ TiMliO. 01~30a 

t %##are*> 0, 12 (c^-fJ: 5> ^3t**H4T i O 2 
&N i -T i *^-4fe»*ffi*fcttrtlBJH:»tt*V N U«:» 
^{-ff^ L it t co -C*£> 5 <fc 9 »c r t # WtlT-fc o 

<n%mmx®m t m®.*?mirz>h<nktii*). x^x-^a* 

[0017] ^Ltsfc, mma, *f(S]ia^Lfcrtfgiffi 
mk(DfflX'y° : 7X-*&£.c£-&zkmz, nmzmfete 

i*. Mfa&wisttfommkft&mmkytMmfcmistz 

y v^mffiSr-tfc*.* *tl*n®&fffltf>'>fc< t t— »-cx 

[0018] 

o^Xi>^\ 

[0019] mmmi) matt&mzxzwiftKDfr 

30 ikmsnWsmMffl&^-tknx&iX. rtogi3(^ 

-rm#<z>mtmmi i«, w^BasLfc-^-comsT-fo 

5rt1R«ffil 2 tffi*co«fiir*fc5^1-f5mill 3£*Tfc 

[0020] -t lt, ^t-faf«« 1 3 tttts*tt&e>ntt 

(C^tteiKgi: ttrt?- tfST i O2H 3C^L 

[0 0 2 1] $ fete, F»9l85®ffil 2 t^fBJIS® 1 3 <t CO 
IBK:M:«iffi«R*s»«b-Cfcai:*^«««l 3*^ 

m&mi& i 5 kmtmiJ^mzffiM 1 e t ^^/fxfct 

coi:&o-C<^5„ 
[0 0 2 2] rcoi 5*#J«Srfco}Rft:«)»{b3fi«l 1 
[i*J^T, [*3fgJS^l 2ir^-iaiSffil 3tcof^(cj^ffitt 

asfr i 19 ^ffiSr^D-r 5 i , r <nftwim.m 1 2 co^ji 

t^-fSmfiii 3coF fe gjiiwp^-r--4^o7y7^1 : 2 4<of^fq 
t-7'7X-7P«4t5, 
[0 0 2 3] r<0«ffi(C*3V^-C, ^{bj!li|K(-7y^.^l&^gg 
1 5 i <0 mtmWi* k Lr*^Sr^tfS*Sr^i-5 
50 fc, 7*9X-^PKS3ir^rj|Kt«»^^-C*>52Sft*S7'? 



-3- 



*i6 0 ^ ;/^X^c^;ftt;:jg@^&3t{c£oT 
3(7)^/1® (Ti02il3C) -b-CftttttE 

Rjsa*»*A < ifitT-r 5 r. t k <t 0 *g>k 

[0 0 2 4] -t LT, ntM^tlt^/y^OH7 
tf, ^l6V»i:i9IBAttl:) ^aift 

[0025] (mmm 2) @4 wswo* 2 mmffl* 

KtttfctK r^tf^*!^ 1 G<ortflij<z>— sprite— 

mzi&m c < ffi*<o««-e*>s36ttttt»* y 2 

4^KitTfcoT, W«2 2it^S«i2 3i: 
[0 0 2 6] *fc, ^f7^f 2 1G(Z)i^fflS^ 
5A, 2 5 B*SKltT*>5i:*K, ^7^f 2 1 GcOg] 
fflta#2 6V^»lK*!!), r(D^^jKttJffl®^#2 

6 Vtf>jS«Kfc5*ii'g c 2 l P^fl»»i:tt:tl#I 

[0 0 2 7] CCO«t9*«fiESrto}BEfr(Oi*^SB2 1 
tC^T, f^lS2 2 ^tMMi2 3 ^(DPsl^il 

^r7L^«ffi2 3 <tcDP B lT^o#^;^2 1 G<DF*33$(;: 

[0028] ztDwmizm^x, ffi**A«B-c*>5#fb 

g»^2fM2 5A, 2 5 B*»fe 

a* ^ x-^-r s w k x v florae sftt*/y^o 

H7^/«4t5 0 

[0 0 2 9] tut, z<D*y? y^OH^^^/Wij^ft 

^2 7oiii:± vtfxi&mm'mM#2 6v«<:^ 

[0030] ±ia^7Xnrco«3tt-eH-rs*^ 
±or3te««t»»y ^^182 4^11 (Tio 2 ji 

2 4C0^®) Ji-C*M«S^S^ft<iltT-rSr 4: 
K «t 5 J: 0 S»*WK*t;LS J: 5 K*3 0 

[0 0 3 1 ] 




1*0B 2001-187390 
6 



^^oH7^/^^t5«c, jttrffi^ x-^ co 

[0 0 3 2] tU, »#E2K!B«LT^5«fc 

[0 0 3 3] *»M^J:a«ft:<o}Wt*11^J:iitf. if 

/7 Xv^ffi ^ )tiM ^ (Dffif f |: J: 
[0 0 3 4] tit, »*3K4^IB«lbTV>SJ:5(^ 

ti^x-hz ^ co ^ - itaot, ^ — ^ * e { c *3 ft 
30 z>*<D±mmuzm Lit t ?>f- * s t v * 5 * u < «nfc 

[0 0 3 5] $P>^^fc, »**5Kia*LTV^SJ;5 
ixfcWKtt, ftfi*^ UTT i O2 Sr 

[0 0 3 6] Sfe^*fc, ff*:^6JC|S«cLTV>6 e t 9 
^ttjKfflfaUfcWtttt, T i ^tulST i ± 5 «>HMb 

^ ilK^b-T^r 4r(cJ: D -t^— »»d*««EttT i O2 

i o T ttttttttttffi f b¥MflEtttt S: * fc>* t 
[0 0 3 7] »*«7^E*LTV^a«t 9 

— SBT-^^X^Sr^C^iirSfc^^i-SrtcJioT, ^ 



-4- 



(D^mKnfrikmw&mm-tz • t ^mx$>h t ^ 

[13] *%m^£z>mft<n&{tmw.<r>WiimMmz* 
■r WM&m sift w m x &> s „ 

i-«a§»fEiftH^liir'fo2. 0 



(5) 



2001-187390 



8 



xhz> 0 

ii,2i mfrvmtmm 

12, 2 2 — 15<DW& 

1 3, 2 3, 2 4 ffi^-<7?^^ 

i3c, 24c T-i-?—emT t ozm (.xmrnm) 

15, 25 A, 25B 8KUjjW#*i£ii&j5fci8 

16, 2 6 mtmxxm&ffi® 

10 1 6 V, 2 6 v y<juy 



1] 



[H2] 



..\\\\\\\\^\\\N 



Ei - — 




[125] 



it 
a 

tt 



tt 




-5- 



(6) 



(2001-187390 



[14] 
23 



26 —•feZ22Z22Z22s£zZZZZ 



=. 21 21P 




26V 27 



24 /22 21G 
24C 



(51) Int. CI. 7 «9JE# 
C 0 1 B 13/11 

C02F 1/78 

<72)#0i# OJ 3E SIS 

KJClBArE^rlT^OV^ 1 T@10#13-^ 
(72)«M# A 1 I ft 

»»»*B#TfTiK«*l -12-15 



F I 

C 0 1 B 13/11 
C 0 2 F 1/78 



G 
D 



F 4D050 AA04 AA10 AB04 AB06 BB02 

BD04 

46042 CA01 CB01 CC03 CC20 CC21 
CE01 

4G069 AA03 BA04A BA04B BA48A 
CA05 CA10 CA11 DA06 EA06 

4G075 AA13 AA37 BA04 BA05 BA06 
CA32 CA47 CA54 DA01 EB21 
EB41 



-6- 



